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る（この現象は，1990 年代の初めごろに Compton 
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この地域は例年 5 月から 8 月が雨期にあたり，落雷を
























６のような結果を得た．10MeV から 1GeV までのガンマ

























































(1) M. Briggs et al., “Electron-positron beams from 
terrestrial lightning observed with Fermi GBM” , 
Geophys. Res. Lett. , VOL. 38, L02808, 2011. 
(2) G. Fishman et al., “Discovery of intense gamma-ray 
flashes of atmospheric origin” , Science, vol. 264, p. 
1313, 1994. 
(3) C. Moore, K. Eack, G. Aulich, and W. Rison, “Energetic 
radiation associated with lightning stepped-leaders” , 
Geophys. Res. Lett., vol. 28, no. 11, pp. 2141–2144, 
2001. 
(4) T. Torii, M. Takeishi, and T. Hosono, “Observation of 
gamma-ray dose increase associated with winter 
thunderstorm and lightning activity” , J. Geophys. Res., 
vol. 107, no. 17, p. 4324, 2002. 
(5) H. Tsuchiya, T. Enoto, T. Torii, K. Nakazawa, T. Yuasa, 
S. Torii, T. Fukuyama, T. Yamaguchi, H. Kato, M. 
Okano, M. Takita, and K. Makishima, “Observation of 
an Energetic Radiation Burst from Mountain-Top 
Thunderclouds” , Phys. Rev. Lett., vol. 102, no. 25, Jun. 
2009. 
(6) Tibet ASγ実験プロジェクト公式ホームページ，  
URL: http://www.icrr.u-tokyo.ac.jp/em/index-j.html 
(7) H. Tsuchiya, K. Hibino, K. Kawata, N. Hotta, N. 
Tateyama, M. Ohnishi, M. Takita, D. Chen, J. Huang, M. 
Miyasaka, I. Kondo, E. Takahashi, S. Shimoda, Y. 
Yamada, H. Lu, J. L. Zhang, X. X. Yu, Y. H. Tan, S. M. 
Nie, K. Munakata, T. Enoto and K. Makishima,  
“Observation of thundercloud-related gamma rays and 
neutrons in Tibet” , Phys. Rev. D, 2012. 
(8) M. Tavaniet al., AGILE Team, “Terrestrial Gamma-Ray 
Flashes as Powerful Particle Accelerators” , Phys. Rev. 
Lett., vol. 106, no. 1, Jan. 2011. 
(9) A. Gurevich, “Runaway breakdown and the mysteries of 
lightning” , Physics Today, 2005. 
